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Date: 24 March 2005
To: Fluor Hanford Inc. {technical representative)
From: TechLaw, inc.

Project: 200-LW-1/LW-2 Characterization - Soil
Subject: Radiochemistry - Data Package No. W04366

INTRODUCTION

This memo bresents the results of data validation on Data Package No. W04366
prepared by Severn Trent (STL). A list of samples validated along with the
analyses reported and the method of analysis is provided in the following table.

Sample ID Sample Media Validation Analysis l]

B193KO B/18/04 Sail C See note 1

1 - Gamma spectroscepy (radium-226 & radium-228}, isotopic thorium-232, tritium, technetium-99,
nickel-63, carbon-14, strontium-90.

Data validation was conducted in accordance with the FHI validation statement of
work and the 200-LW-1/200-LW-2 Chemical Laboratory Waste Group OUs RI/FS
Work Plan (DOE/RL-2001-66, Draft A, Redline, May 2002). Appendices 1 through
6 provide the following information as indicated below:

Appendix 1. Glossary of Data Reporting Qualifiers

Appendix 2. Summary of Data Qualification

Appendix 3. Qualified Data Summary and Annotated Laboratory Reports
Appendix 4. Laboratory Narrative and Chain-of-Custody Documentation
Appendix 5. Data Validation Supporting Documentation

Appendix 6. Additional Documentation Requested by Client

DATA QUALITY OBJECTIVES

o Holding Times

Holding times are calculated from Chain-of-Custody forms to determine the validity
of the results. The maximum holding time for radiochemical analysis is 6 months.

All holding times were acceptable.
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. Laboratory (Method) Blanks
Laboratory Bianks

Blank samples are analyzed to determine if positive results are due to laboratory
reagent, sample container, or detector contamination. If blank analysis results
indicate the presence of an analyte above the required detection limit (RDL), the
following qualifiers are applied: All positive sample results less than five times the
highest blank concentration are qualified as estimates and flagged "J"; sample
results below the minimum detectable activity (MDA) are qualified as undetected
and flagged "U"; sample results above the MDA and greater than five times the
highest blank concentration are not qualified.

All laboratory blank results were acceptable.
Field Blanks

No field blanks were submitted for analysis.

. Accuracy

Accuracy is evaluated by analyzing distilled water or field samples spiked with
known amounts of radionuclides. The sample activity as determined by analysis is
compared to the known activity to assess accuracy. The acceptable laboratory
control sample {(LCS) and matrix spike (MS) recovery range is 65-135% or 70-
130%, depending on the analyte. In addition, samples may be spiked with a
radiochemical tracer to assist in isolating the radicisotope of interest with the yield
of the tracer being used in calculating sample activity. The acceptable range for
tracer recovery is 20% to 105%. Spike sample results outside the above ranges
result in associated sample results being qualified as estimates, rejected, or not
qualified, depending on the activity of the individual sample.

Due to the lack of an LCS analysis, all thorium-228(aspec) and thorium-232(aspec)
results were qualified as estimates and flagged “J".

All other accuracy results were acceptable.

L Precision

Analytical precision is expressed by the relative percent difference {(RPD) between
the recoveries of duplicate matrix spike analyses performed on a sample. Precision
may also be assessed using unspiked duplicate sample analyses. |f both sample
and replicate activities are greater than five times the contract required detection
limit (CRDL) and the RPD is less than +/- 35 percent, the results are acceptable. If
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either activities are less then five times the CRDL, a control limit of less than or
equal to two times the CRDL is used for soil samples and less than or equal to the
CRDL for water samples. If either the original or replicate value is below the CRDL,
the applicable control limits are less than or equal to the CRDL for water samples
and less than or equal to two times the CRDL for soil samples. If the RPD is
outside the applicable control limit, associated results are qualified as estimated
detects or estimated non-detects.

All duplicate results were acceptable.

Field Duplicate Samples

No field duplicates were submitted for analysis.

. Detection Levels

Reported analytical detection levels are compared against the required target
gquanitation limits (RTQLs) to ensure that laboratory detection levels meet the
required criteria. - Four analytes exceeded the RTQL. Under the FHI statement of
work, no qualification is required. All other reported laboratory detection levels met
the analyte specific RTQL.

. Completeness
Data package SDG No. W04366 was submitted for validation and verified for

completeness. Completeness is based on the percentage of data determined to be
valid (i.e., not rejected). The completion percentage was 100%.

MAJOR DEFICIENCIES

None found.

MINOR DEFICIENCIES

Due to the lack of an LCS analysis, all thorium-228{aspec) and thorium-232(aspec)
results were qualified as estimates and flagged “J"”. Data flagged “J” is an
estimate, but under the FHI validation SOW, the data may be usable for decision-
making purposes. All other validated results are considered accurate within the
standard error associated with the methods.

Four analytes exceeded the RTQL. Under the FHI statement of work, no
qualification is required.
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REFERENCES

FHI, Contract #20266, Validation Statement of Work, Fluor Hanford Incorporated,
July 7, 2003.
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Appendix 1

Glossary of Data Reporting Qualifiers
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Qualifiers which may be applied by data validators in compliance with the FHI
statement of work are as follows:

uJ

UR

Indicates the compound or analyte was analyzed for and not detected
above the minimum detectable activity {MDA) in the sample. The value
reported is the sample result corrected for sample dilution and moisture
content by the laboratory. The data is usable for decision making
purposes.

Indicates the compound or analyte was analyzed for and not detected at
concentrations above the minimum detectable activity (MDA} in the
sample. Due to a minor QC deficiency identified during the data
validation, the associated quantitation limit is an estimate, but is usable
for decision making purposes.

Indicates the compound or analyte was analyzed for and detected. Due
to a minor QC deficiency identified during the data validation, the
associated concentration is an estimate, but the data are usable for
decision-making purposes.

Indicates the compound or analyte was analyzed for, detected, and due
to an identified major QC deficiency, the data are unusable.

Indicates the compound or analyte was analyzed for and not detected in

the sample. Additionally, the data is unusable due to an identified major
QC deficiency.
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Appendix 2

Summary of Data Qualification

000007



RADIOCHEMISTRY DATA QUALIFICATION SUMMARY*

Thorium-232{aspec)

SDG: W04366 REVIEWER: | DATE: 3/24/05 PAGE_1 OF_1 __
TLI
COMMENTS:
COMPOUND QUALIFIER | SAMPLES REASON
AFFECTED
Thorium-228{aspec) J All No LCS analysis

* _ The Qualified Data Summary Table includes laboratory applied “U” qualifiers not
specifically identified here. The laboratory applied “U” qualifiers are included to minimize

misinterpretation of results contained in the table.
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RADIOCHEMISTRY ANALYS!IS, SGIL MATRIX, (PCI/G) Page _1 of_1

Project: FLUOR-HANFORD
Laboratory: Sevem Trent

Case: |SDG: W04366
Sample Number B193K0
Remarks

Sample Date 8/18/04
Radiochemistry RTQL |[Result [Q
Thorium-228 0782
Thorium-230 1.65{U
Thorium-232 1 0.486|UJ
Carbon-14 500 0.295|U
Nickel-63 30 1381
Technetium-99 15 3.97{U
Tritium 400 0187
Strontium-90 1 3820(U
Radium-226 0.505{U
Radium-228 0.82{U

* - TDL exceeded
Laboratory applied non-detect qualifiers "U" have been included in this table to minimize potential miss-interpretation of results. All other qualifiers shown were applied during validation,
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~EFL0000

FORM 1 Date: 27-Oct-04
SAMPLE RESULTS ‘
Lab Name; STL Richland SDG: W04366 Coliection Date: 8/18/2004 11:25:00 AM
Lot-Sampie No.: J4H250123-1 Report No,: 27009 Received Date:  8/24/2004 2:50:00 PM
Client Sampie ID: B193K0 COC No.: Matrix: SOl
QOrdeted by Client Sample 1D, Batch No.
Rewult Count Totsl MDC|MDA, Rpt Unh, Yidd  Ra/MDC, Anslyzis, TotslSa  Aliquat Primary
Parameter Qual Error(29#) Uncert{ 28}  Action Lev Le CRDL(RL) Rst/TotUcert Prep Date Shze She Detector
Batch: 4257330  THISO_IE_PRECIP_AEA Work Order: GNVHE1AE Report DB ID: SGNVHE10
© TH-228 T.02E-01 U 2.87E+00 6.20E+00 7.74E+00 pClg 90% 0.1 10/10/04 08:00 a 0.01 AtLP113
2.53E+00 1.00E+00 0.26 G
TH-230 1.65E+00 U 2.66E+00 1.17E+01 487€+00 pClig 8% 0.35 10/10/04 08:00 a 0.01 ALP113
1078400 1.00E+00 0.28 G
TH-232 4.86E-01 U f 1.91E+00 3878400 555E+00 pCifp 20% 0.09 10/10/04 08:00 a 0.0t ALP113
1.51E+00  1.00E+00 0.25 G
Batch: 4257312 C;,LSC ) Work Order; GNVHE1AJ Report DB ID; SGNVHB10
C-14 295601 U 6.75E-01 8.24E-01 1.681E+00 pClg 100% 0.18 9/27/04 11:37 p 1.008 LSC3
7.726.01  5.00E+01 0.72 G
‘Balch: 4257335 NIB3LSC " Work Order: GNVHGIAD g.poﬁ DB ID: BGNVHE0
NI-63 1.39E+02 U 6.61E+01 6.06E+02 1.51E+02 pCifg 86% 0.93 10/18/04 11:00 p 0.01 .8C4
7.34E+01  3.00E+01 0.46 G
Balch: 4257338  TC99_ETVDSK LSC Work Order: GNVHBIAG  ReportDB ID: SGNVHE10 '
TC-98 3.078+00 U 1.07E+01 1.55€+01 2.ABE+01 pClip 100% 0.16 10/21/04 01:03 p 0.05 LSC4
. 1.19E+01  1.50E+01 0.51 G
e ——— e - L I - . .. .. - — — .
Batch; 4257340 906.0_H3 LSC Work Order: GNVHE1AH Report DB ID: 9GNVHE10
H-3 1.8TE-01 4.02E-02 9.97E-02 742E.02 pClig © 100% {2.5) 9/24/04 10:46 p 400 LSC4
, 344E-02  4.00E+02  (3.7) G
Bstch: 4257343  SRTOT_SEP_PRECIP_GPC Work Order: GNVHE1AC Report DB ID: SGNVHE10
STL Richiand MDCIMDAL¢ - Detection, Decision Level based on instrument background or biank, adjusted by the sample Efficlency, Yieid, and Volume.
rptSTLRchSample U Qual - Analyzed for, but the resuit is less than the Mdc/MdafTotai Uncert or gamma scan software did not idantify the nuclide, %’-'
VA4 AST 2 O/ s

w
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&
E FORM| Date: 27-Oct-04
' SAMPLE RESULTS
: Lab Name: STL Richland SDG; W04368 Collection Date: 8/18/2004 11:25:00 AM
Lot-Sample No.: J4H250123-1 ReportNo.: 27009 Recalved Date:  8/24/2004 2:50:00 PM
Client Sample ID: B193K0 COC No. : Matrix: SOIL
Ordered by Client Sample ID, Batch No.
Result Count Teal MDC|MDA, Rpt Unit, Yield ReUMDC, Analysis, Tetal Sa  Allquat Primary
Parsmeter Qual Emer(2s) Uncerti2s}  ActisnLev Le CROL(RL) Rst/TotUcert Prep Date Stze Sizre Detector
STRONTIUM 3.82E+03 U 1.68E+02 2.65E+04 8.50E+01 pClig 8% (58.7) 10/14/04 07:34 p o GPC28A
3.01E+01 0.29 G
Batch: 425TM8  GAMMAGS Work Order: GNVHB1AF " ReportDBID: SGNVHB10
RA-228 5.05E-01 U 2.26E-01 2.26E-01 3.59E-01 pCig {1.4) 10/12/04 11:48 a 51.5 GER1$1
{4.5) g
RA-226 8.1580¢1 U 3.02E-01 3.02E-01 3.26E-01 pCig {2.5) 10/12/04 11:46 a 515 GER1$1
2.00E-01 {(5.4) 9
o No. di!"n.w:" 10 Commnh -
-
-
c
b
&
! <5
i
ST Richland MDC|MDA,Lc - Detection, Decision Level based on Instrument background or blank, sdjusted by the sample Efficlency, Yieid, and Volume.
! rptSTLRchSsmple U Quat - Ansiyzed for, but the resuit is less than the Mdc/Mda[Total Uncert or gamma scan software did not idantify the nuclide,
© V494 ASY

=
L=




Appendix 4

Laboratory Narrative and Chain-of-Custody Documentation
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Fluor Hanford, Inc.
October 26, 2004
Page 2

. Liquid Scintillation Counting
- Carbon-14 by method RICHRC5022
Nickel-63 by method RICHRC5069
Technecium-99 by method RICHRCS078
Tritium by method RICHRC5037

IV.  Quality Control

The analytical results for each analysis performed under SDG W04366 includes a minimum of one
laboratory control sample (LCS). one method (reagent) blank, and one duplicate sample analysis. Any
exceptions have been noted in the "Comments™ section.

QC and sample results are reported in the same units.

V. Comments

Alpha Spectroscopy

ium-232 by method
The MDA was not achieved for sample BI193KO0; the volume analyzed was reduced as determined by
screening activities. The MDA was achieved on the blank and L.CS and the data are accepted. Except as
noted, the L.CS, batch blank, sample results and Sample duplicate (B193K0) are within contractual
requirements, .

Gamms Spectroscopy
Ra-226 - meth C 7

There was insufficient sample received to analyze a separate duplicate sample fraction, therefore the
precision determination was performed by recounting the sample aliquot on a separate detector.

High activities of other nuclides above the energy of interest prohibits achieving the MDA for
Ra-226 and Ra0228 due to Compton Scattering caused by matrix effect for sample B193K0 and
its duplicate.

The blank Ra-226 result is greater than the CRDL.: possibly indigenous to the matrix sand used
for the blank. :

‘The Ra-226 and Ra-228 (sample B193K0 and its duplicate) results reported may be possible false positive
values. Although the key-line activity is greater than the achieved MDA, the identification of these
radionuclides are rejected by abundance criteria.

Am-241, Co-60 and Cs-137 are detected in Samples B193KO0 and its duplicate.

Except as noted, the LCS, batch blank, sample results and Sampie duplicate (B193K0) are wilhﬁl
contractual requirements.

STL RICHLAND : ' 000 014



Fluor Hanford, Inc.
Ociober 26, 2004
Page 3

Gas Proportional Counting

Total Strontium by method RICHRC5006

The MDA was not achieved for samples B194KO0 and its duplicate however the sample results are greater
than the CRDL and the data is accepted. Except as noted, the LCS, batch blank, sample results and
Sample duplicate (B193K0) are within contractual requirements.

Liquid Scintillation Counting
Carbon-14 by method RICHRC5022

The LCS, batch blank and sample results are within contractual requirements.

Nickel-63 b R 5

The MDA was not achieved for samples B193K0: the volume analyzed was reduced due to sample
screening activity and the data are accepted. Except as noted, the LCS, batch blank, sample results and
Sample duplicate (B193K0) are within contractual requirements.

Technecium-99 by method RICHRCJ078

The MDA was not achieved for samples B193K0: the volume analyzed was reduced due to sample
screening activity and the data are accepted. Except as noted, the LCS. batch blank, matrix spike
(B19MKO), sample results and sample duplicate (B193KO0) are within contractual requirements.

Tritin RICHRC5037
The LCS, batch blank, sample results and Sample duplicate (B 193K0) are within contractual
requirements.

I certify that this Certificate of Analysis is in compliance with the SOW, both technicalty and for
completeness, for other than the conditions detziled above. Release of the data contained in this hard copy
datz package has been authorized by the Laboratory Manager, or a designee as verified by the following
signature.

Reviewed and approved:

oy

Beverly 1. Gfroir
Project Manager

STL RICHLAND o 000015
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Appendix 5

Data Validation Supporting Documentation
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RADIOCHEMICAL DATA VALIDATION CHECKLIST

APPENDIX A

VALIDATION
LEVEL: A ¢ D E
PROJECT: 200~ tv—]/Liw-~2 | DATAPACKAGE: (Jd Y30,
VALIDATOR: T &1 [LAB: S I DATE: D [zo/05
[ SDG: o943
e SES PE
Gross Alpha/Beta N Strontium-90 T Alpha Spectro! Gam
Total Uranum Toma Titium
AL~ (o -
SAMPLES/MATRIX
ANGEY e
So.)
1. COMPLELEIESS .veiriiuiiiieieiiiie ittt st bre s b s ra s b e s r et ea s e sa s s ON/A

Technical verification forms present?..........ccoiveeiminrranecsie Yes/A

Comments:

2. Initial Calibration (Levels D, E})

[nstruments/detectors calibrated?..........cocevivrerrennnimnc e Yes N
Initial calibration aCeeptable? .....c.vcceveiriiinini s Yes No
Standards NIST traceable?........ccooireicrieniiiiiiicnne ettt Yes No
Standards EXPIred? .......ccociinmminciiiminnis ettt b s Yes No

Calculation check acceptable? ... oot s s Yes No

Comments:
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3. Continuing Calibration (Levels D, E) \\P‘MA

Calibration checked within required frequency? ... Yes No N/A
Calibration check acceptable?... ..o e Yes No N/A
Calibration check standards traceable?...........ooociviiriiii Yes No N/A
Calibration check standards eXpired? ......cooocoiviirvm i Yes No N/A
Calculation check acceptable? ..o Yes No N/A
Comments:

4. Background Counts (Levels D, E)..oouvriii N/A
Background Counts checked within required frequency? ..o Yes N/A
Background Counts acceptable?........cc.ocoveaeen. et e b bttt ene Yes No N/A
Calculation check acCePADIE? ......uvieeir ittt Yes No N/A
Comments:
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5. Blanks (Levels B, C, DL E) oo s 0 N/A

Method blank analyzed within required frequency?........ccoomoniiie e Yes No N/A
Method blank results acceptable? ... ..o @ No N/A
Analytes detected in method blank? ... Yes (No) N/A
Field blank(s) analyzed? ... YesNo N/A
Field blank results acceptable? .. .. ..o Yes No(N/A
Analytes detected in field blank(s)?........ocooi Yes No
Transcription/Calculation Errors? (Levels D, E) ..o Yes No
Comments: ,,{_) o ER

6. Laboratory Control Samples or Blank Spike Samples (Levels C, D, E) oo ON/A
LCS /BSS analyzed within required freqUeNCY? ..o Yes /A
LCS/BSS recoveries acceptable? .. ..o No N/A

LCS/BSS traceable? (Levels DLE) ...ccoviveccrneneneee ettt e e r ety a e taa e eanans Yes Nd N/
LCS/BSS expired? (Levels DE)..c.. s Yes No
LCS/BSS levels correct? (Levels DE) .ot Yes No
Transcription/Calculation Errors? (Levels D, E) ..o Yes No

Comments: L)O T -2y o232 Les —Ja_gﬂ

7. Chemical Carrier Recovery (Levels C, D, E) \#QI/A
Chemical carrier added? ...t e Yes No N/A
Chemical recovery acceptable?.. ..o e Yes No N/A
Chemical carrier traceable? (Levels D, E ) oo Yes No N/A



Chemical carrier expired? (Levels D, E) oo Yes No N/A

Transcription/Calculation errors? (Levels D, E) .o Yes No N/A
Comments:

8. Tracer Recovery (Levels C, D, E ) oot ONA
B B oS g T (5 Loy RO O OO OO TR UOT TSP PON No N/A
Tracer recovery acceptable? ... @ No N/A

Tracer traceable? (Levels D, E ) oo Yes No
Tracer expired? (Levels D, E) o, Yes No
Transcription/Calculation errors? (Levels D, E).cocoov e Yes No
Comments:

9. Matrix Spikes (Levels C, D, E)........ e eeraee e e——aeatateauetearasearae et ettt ettt e s et er et ab st O N/A
Matrix spike analyzed? ... Yes No N/A
Spike recoveries acceptable? ... ... No N/A
Spike source traceable? (Levels D, B) o

Spike source expired? Levels D, E) oo
Transcription/Calculation Errors? (Levels D, E) oo N

Comments: Q,H \E)UT TC-95 ~unae
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Duplicates Analyzed at required freqUenCy? .......ccooveri e

RPD Values ACCeptable? .. ..o
Transcription/Calculation Errors? (Levels D, E)

Comments: '

11. Field QC Samples (Levels C, D E) oo O N/A
Field duplicate sample(s) analyzed? ... Yes
Field duplicate RPD values acceptable? ..o Yes Nd
Field split sample(s) analyzed? ... Yes No |N/A
Field split RPD values acceptable?... ..o Yes No[N/A
Performance audit sample(s) analyzed" ............................ Yes No
Performance audit sample results acceptable?...........coccooriiiiin Yes Nol| N/
Comments:

12. Holding Times (All levels)

Are sample holding times acceptable?....c...ocoi No N/A

Comments:

6860022



13. Results and Detection Limits (All Levels ). ON/A

Results reported for all required sample analyses?...........coooiiiii .@‘ No N/A

Transcription/calculation errors? (Levels D, E).ocvv Yes No
Comments: TC-99 o

SR-As en~

Y92 pemn

_Nq'(;j P

ae0023



Appendix 6

Additional Documentation Requested by Client
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FORMII
Date: 27-Oct-04
DUPLICATE RESULTS
Lab Name: STL Richiand SDG: WO04366 Collection Date: 8/18/2004 11:25:00 AM
Lot-Sample No.: J4H250123-1 Report No.: 27008 Received Date:  8/24/2004 2:50:00 PM
Client Sample ID: B193K0 COC No.: Matrix: SOIL
Result, Count Total MDC|MDA, Rpt Unh, Ret/MDC, Analysis, TotalSa  Aliquot  Primary
Parameter OrigRet  Quat Error (219) Uncert( 25)  Action Lev CRDL Yieid Rst/TotUcert Prep Date Size Ske Detecter
Batch: 4257330 THISO 1E_PRECIP_AEA Work Order:  GNVHE1AK Report DB ID; GNVHB1KR Orig Sa DB 1D: 9GNVHB10
TH-228 2228400 U 3IIEHO 1.58E+01 6.09+00 pClig 88% 037 10/10/04 08:00 2 0.01 ALP114
7.892E-01 1) RPD 953 1.00E+00 0.28 G
TH-230 1.79E+00 U 2.53E+00 1.26E+01 242E+00 pCilg 88% 0.74 10/10/04 08:00 a 0.01 ALP114
185E+00 U RPD 8.2 1.00E+00 0.28 a
TH-232 0.00E+00 U 0.00E+00 219E+00 2.42E+00 pCilg 88% 0. 10/40/04 08:00 a om ALP114
4 B6E-01 u RPD 200.0 1.00E+00 G. G
—_— - e : T e e - Hiha Spec Resill Samrs 10600
Batch: 4257332 Ci_LsC Work Order:  GNVHS1AL Report DB (D: GNVHEILR Orig 3a DB 10: 9GNVHE10
C-14 «2.00E-01 u 6.59E-01 B.06E-01 1.62E+00 pCifg 100% 0.12 9/28/04 12:19 a 1.004 LsC3
2.95E-01 u RPD 10428 5.00E+01 0.5 G
L i o s e e, i Spec S s 2050
Batch: 4257335 NIB3LSC . Work Order: GNVHG1AM Report DB ID: GNVHEIMR Orig Sa DB 1D; 8GNVHB10
NI-63 1.08E+02 U  560E+01 5.16E+02 1.28E+02 pCilg B5% 0.84 10/19/04 12:42 a 0.01 LSC4
139E+02 U RPD 258 3.00E+01 0-‘_‘2 ) G
— —_ e Pt v - e Py
Batch: 4257338 TC99_ETVDSK_LSC Work Order: GNVHB1AP Report DB ID;: GNVHG1PR Orig Sa DA ID: 9GNVHGE10
TC-99 1.89E+00 u 1.06E+01 1.53E+01 2.47€+01 pCilg 100% 0.07 10/21/04 03:08 p 005 LSC4
3.97E+00 U RPD 80.8 1.50E+01 ) 0.?.2 G
i h T o Apha Spec Result Sum = 4.0E+00
Batch: 4257340 906.0_HJ _LSC Work Order: GNVHB1AQ Report DB 1ID: GNVHEIOR Orig Sa DB 1D: SGNVHE10
STL Richisnd RPD - Relative Percent Difference.

rP3TLRchDupV4.9 MDCIMDA_Lc - Detection, Decislon Level based s instrement backgresnd er blank, adjusted by the sample Efficiency, Yield, and Volume.

A4 AST

[}
LM

U Qual = Analyzed for, but the result is jess than the Mdc/MdsiTotal Uncert or gamma scan software did not (dentily the nuclide.
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FORM It
Date: 27-Ocl-04
DUPLICATE RESULTS
Lab Name: STL Richland SDG: W04366 Collection Date: 8/18/2004 11:25:00 AM
Lot-Sample No.: J4H250123-1 ReportNo.: 27009 Received Date:  8/24/2004 2:50:00 PM
Client Sample 1D: B193K0 COC No. : Matrix: SOiL
Resuit, Count Towal MDC|MDA, Rpt Unit, Re/MDC, Analysts, TotalSa  Aliquot Primary
Parameter OrigRt  (Qusl Emor{(279) Uscert{ 25) ActionLev  CRDL Yield Rst/TotUcert  Prep Dute Stze Stze Detector
Ha 1.82E-01 3.88E-02 9.67E-02 7.13E-02 pCilg 100% (2.8) 8/24/04 11:28 p 40.0 LSC4
1.87E-01 _ RPD 2.8 4 00E+02 3.8) _ G
Batch: 4257343 SRTOT_SEP_PRECIP_GPC Work Order: GNVHE1AR Report DB ID: GNVH61RR Orig Sa DB ID: SGNVHB10
STRONTIUM 377E+03 U 1.B4E+02 262E+04  6.23E+01 pCig 83% (60.8) 10/14/04 07:34 p 001 GPC268B
3.82E+03 U RPD 1.2 7 0.29 G
Baich: 4257346 GAMMA_GS Work Order: GNVHE1AT Report DB 1D: GNVHETTR Orig Sa DB ID: 9GNVHE10
RA-226 4.82E-01 i) 2.96E-01 2.96E-01 3.28E-01 pCig (1.5} 10/12/04 11:48 2 471 GER4%1
5.05E-01 U RPD 48 (3.3} g
RA-228 6.16E-01 U 2.81E-01 281E-0t 3.22E-01 pClig (1.9) 10/112/04 11:48 a 471 GER4S$1
8.15E-01 U RPD 21.7 2.00E-01 B {4.4) ' g
No. of Results: 10  Commenta:
STL Richiand RPD - Relative Percent Differemce.

PtSTLRchDupva.g MDCIMDA L - Detection, Decision Levei based wn nstrument backgrewnd or blask, adjusted by the sample Efticleacy, Yield, and Volume,

A AT

=
w

U Quisl - Analyzed for, bt the cesult |s less than the Mde/MdaTotal Uncert or gamma scan software did aot identify the nuclide.
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| = FORM Il Date: 27-Oct-04
§ BLANK RESULTS
' Lab Name: STL Richland SDG: WO04366
Matrix: SOIL Report No.: 27009
Comt Totsl MDC|MDA  Rpt Unlt, Rst/MDC, Analysis, Totsl Sa  Allquet Primary
Parameter Reuk Qual Emrer(219) Uncert{ 2 5) , CRDL Yield  RstTolUcert Prep Date Size Size Detector
Batch: 4257332 Ci4_18C Work Order: GPACA1AA Report DB 1D: GP4C41AB
C-14 S04E-02 U 1.326-01 1.61E-01 3.25E-01 pCig 100% -0.16 9/27/104 10:12 p 50 LSC3
1.56E-01 5.00E+01 0,62 G
‘Batch: 4257330  THISO_IE_PRECIP_AEA  Work Order: GPACXIAA Report DB ID; GPACXIAB
TH-228 -263E03 U 3.03e-03 3.08E-03 5.48E-02 pClig 52% -0.05 10/10/04 08:00 & 20 ALP116
125E-02 1.00E+00 1.7} G
TH-230 B8.26E-04 U 1.65E-03 4.66E-03 4.16E-02 pCig 52% 0.02 10/10/04 08:00 a 20 ALP116
. 8.79E-03 1.00E+00 . G
- TH-232 103602 U 2.07E-02 2.07E-02 2.80E-02 pCilg 52% 0.37 10/10/04 08:00 a 20 ALP116
o 1.00E+00 1. G
e D .. - e e+ e+ e et - e e e+ e o
= Batch: 4257335 NIB3LSC Work Order: GPADE1AA Report DB 10: GPADE1AB
S NI-§3 ATTEX00 U 2.85E+00 5.56E+00 8.61E+00 pClyg 78% 0.57 10/19/04 02:24 a 025 LSC4
: 3.22E+00 3.00E+01 (1.4) G
‘Bateh: 4257338 TC99_ETVDSK_LSC Work Order: GPADX1AA Report DB iD: GPADX1AB ,
TC-98 418E-02 U 1.08E-01 1.65E-01 2,49E-01 pCig 100% 017 10/21/04 04:10 p 5.0 LSC4
1.19E-01 2.00E+01 0.54 G
Batch: 4257340 906.0_H3_LSC Work Order: GP4DB1AA " “Report DB ID; GP4DS1AB
I H-3 9.08E-02 U 1.17E-01 2.50E-01 2.76E-01 pCig 100% 0.33 9/24/04 09:21 p 10.0 LSC4
' 1.28E-01 4.00E+02 0.73 G
I
. Batch: 4257346 GAMMA_GS "7 Work Order: GP4E91AA " "Report DB ID: GP4ESIAB i
RA-226 1.13E-01 U 1.18E-01 1.18E-01 6.32E-02 pCig (1.8) 10!12m4 11:452a 52.0 GERS5$1
{1.9) g
- STL Richiand MDCIMDA,Lc - Detection, Decision Level based on instrument background or blank, adjusted by the semple Efficlency, Yield, and Volume.
: rpt3TLRchBlank U Qual - Anslyzed for, bat the result is less than the Mde/MdaiTetal Uncert or gamma scan ssltware did net identify the naclide.
T VAA AT
ot




3
& FORM i Date: 27-Oct-04
g BLANK RESULTS
‘ g Lab Name:  STL Richland SDG: W04366
Matrix: SOIL Report No.: 27009
Count Total MDC|MDA  Rpt Unit, Rst/MDC, Analysis, Tolal Sa  Aliguol Primary
Parameter Reut Qual Emor(29) Uneert( 2 5) ' CRDL Yield Rst/TotUcert Prep Date Size Size Detecior
RA-228 129601 U 1.46E-01 1.46E-01 1.72E-01 pCilg -0.75 10/12/04 11:45a 520 GERS$1
2.00E-01 -(1.8) g
Batch: 4257343 SRTOT_SEP_PRECIP_GPC Work Order: GPAES1AA Report DB ID; GPAES1AB
STRONTIUM -127TE02 U 4,60E-02 461E02 1.14E-01 pClyg 80% 0.1 10/14/04 0734 p 6.0 GPC28C
5.20E-02 -0.55 G-
““Mo.ofResults: 10 Comments: " ) ‘ T o
<
R o
o
o
]
-
!
i
]
ST Richland MDCIMDA Lc - Detection, Decision Lavel based on instrument background or blank, adjusted by the sample Efficiency, Yieid, and Volume.
! U Qual - Antlyzed for, but the resnkt is less than the Mdc/Mda[Tetal Uncert or gamms scan software did net identify the nuclide.
rptSTLRchBlank
VASA AS7
-t

wn
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FORM Ii Date: 27-Oct-04
LCS RESULTS
Lab Name: STL Richiand SDG: W04366
Matrix: SOIL Report No. : 27009
Result Comt Total Report Expected Recovery, Analysis, Allquet Primary
Parameter Qmal Errsc(23) Uncert{2y) MDC|MDA Unde Yieid  Expected Uncert Biss Prep Date Ske Detector
Batch: 4257332 C#4_LSC ' Work Order: GPAC41AC Report DB ID: GP4CA1CS
C-14 7.26E+00 3.00E-01 4 58E-01 3.25E-01 pCilg 100% 7.25E+00 2.34E-01 100% 9/27/04 10:55 p 50 LSC3
Rec Limits: 10 130 0.0 G
Batch: 4257330 THISO_JE_PRECIP_AEA Work Order: GPACXIAC Report DB ID: GP4CX1CS
TH-220 2.91E-01 1.69€-01 2.28E-01 3.29E-02 pCig 47% 1.14E+00 3 41E-02 87% 10/10/04 08:00 a 20 ALP118
RecLimits: 70 130 0.1 G
Batch: 4257335 NIBILSC - Work Order: GPADETAC ~ Report DB ID: GP4DEICS
Ni-63 5.04E+02 8.55E+00 9.09E+01 6.07E+00 pClyg _83% 5.07E+02 1.7T0E+01 99% 10/1904 04:05a 025 LSC4
Rec Limits: 710 130 0.0 G
Batch: 4257338 Tcea ETVvDSKLSC T T work Order: GPADXIAD ' Report DB ID: GP4DX1DS
TC-99 8.17E+01 T.87E-01  503E+00 2.51E-01 pCilg 100% 9.08E+01 1.45E+00 90%  10/21/04 05:12p 50 LSC4
Rec Limits: 70 130 0.1 G
Batch: 425740 9080 _H3_LSC Work Order; GP4DB1AC Report DB ID;: GP4DBICS
H-3 1.43E+00 1.83€-01 547E-01  2.81E-01 pClg 100% 1.36E+00 4.70E-02 105%  9/24/04 10:04 p 100 LSC4
RecUimits: 70 130 0.0 G
Batch: 4257346  GAMMA_GS Work Order: GPAES1AC Report DB ID: GPAEQICS
CS-137 8.96E-01 1.43E-01 143E-01  7.11E-02 pClg 8.81E-01 6.98E-02 102%  10/12/04 11:47 a 26.61 GERT$1
Rec Limits: 70 130 0.0 g
RA-226 1.56E+00 2.78E-01 2.78E-01 1.156-01 pCilg 2.14E+00 361E-01 T3% 10/12/04 11:47 a 26.61 GERT7$1
Rec Limits: -0.3 g
Batch: 4257343 SRTOT_SEP_PRECIP_GPC Work Order: GP4ES1AC Report D8 ID: GP4E51CS
STRONTIUM 1.18E+00 1.27E-01 J.33E-01 1.056-01 pClig 83% 1.12E+00 1.36E-02 105% 10/14/04 07:34 p 6.0 GPC28D
Rec Limits: 20 105 0.0 G
STL Richiand Blas - (ResulVExpected)-1 as defined by ANSI NI.W.
ptSTLRchLcs
VA4 AST
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) E FORMII _ Date: 27-Oct-04
§ MATRIX SPIKE RESULTS
' Lab Name: STL Richland SDG: W04366
Lot-Sample No.. J4H250123-1 Report No. : 27009 Matrix: SOIL
SpikeResult, Count Total Rpt Unit, Ree Expr Exp Analysls, Aliquet Primary
Parsneter Orig Rut Qual Errori2 ) Uncert{28) MDC|MDA CRDL Yield overy ecled  Uneert Prep Date Size Detector
Batch: 4257338 TC99_ETVDSK_LSC Work Order: GNVHE1AN Report DB ID; GNVHE1NW Orlg Sa DB ID: 9GNVHE10
TC-99 8.08E+03 7.77E+01 4.96E+02 2.47E+01 pCig 100% 89.01% 9.05E+03 .156+0. 10/24/04 02:05p 0.05 LSC4
397E+00 RPD G
No. of Results: 1 Comments: T
fan)
o]
gaw
<
£
-Q
STL Richland RER - Replicats Error Ratio = (S-D)[sart{sq(TPUs)+aq(TPUd))] as defined by ICPT BOA.
rPSTLRchMs Bias - (ResulVExpected)-1 as defined by ANSI N13.30.
VA4 AST




